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BURR-KNOTS AND ROOTS PRODUCED FROM THEM 


Frontispiece 


The branch at the right has a number of large burr-knots, which are nothing more 
than dormant roots, and not pathological growths, as has been supposed. These have been 
brought forth in the branch on the left by wrapping it with damp moss, which was 


removed just before the photograph was taken. 
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BURR-KNOT APPLE TREES 


Its Relation to Crowngall and to Vegetative Propagation* 


CHARLES If. SWINGLE 
Bureau of Plant Industry 


SIDE from its purely scientific 
value, a knowledge of the oc- 
currence of  non-pathological, 
dormant roots on the stems of eco- 
nomic plants, is of importance im 
the following ways:—(1) to prop- 
erly distinguish between a_ purely 
physiological, varietal, characteristic, 
and a pathological condition, espe- 
cially the “hairy-root” form of crown- 
eall; (2) as an aid to the classifi- 
cation of varieties; and (3) as a 
factor to be considered in all vege- 
tative propagation. 
xcept for the bare mention of 
their occurrence on willow,? the 
writer has been unable to find a 
single sentence in American liter- 
ature regarding non-pathological, 
dormant, stem-borne roots any 
plant. Kuropean literature, ‘both 
what is considered as “botanical” and 
that classed as “horticultural” con- 
tains several references to the pres- 
ence of this form of roots. Knight’ 
in 1809 mentioned the occurrence on 
some varieties of apple trees of a 
certain class of knots which he con- 
sidered to be “congeries of points 
capable of forming roots under favor- 
able conditions,” and mentioned that 
varieties with such knots propagated 
readily from cuttings. Trecul in 1846 
described the existence in certain plants, 
especially Nuphar and Tradescantia ot 
root germs (bourgeons de racines) and 
rudimentary roots (racines  rudimen- 
taires latentes). Goebel’ makes brief 
mention of normal stem-borne roots 


in Saliv, and Strasburger’s Textbook 
of Botany briefly mentions the same 
thing. Recently Hatton’ recognizes 
these burr-knots—so named by Lou- 
don’ in 1829—as a character to be used 
in the identification of different types 
of apple stocks, and also points out the 
use of the twigs having knots for prop- 
agating materials. Schubert’ recognizes 
the occurrence of dormant, stem-borne 
roots in Tradescantia and some other 
monocotyledons, and emphasizes the 
importance of distinguishing in the 
process of rooting cuttings, between a 
mere continuation of the growth of 
the root germ already present, and an 
actual calling forth of this root germ 
from meristematic tissue not previous- 
ly differentiated. Just this year, Van 
Der Lek’ goes quite fully into the 
subject, and shows in his article photo- 
graphs and diagrams. of the stem-borne 
root germs of Iibes, Salix, and Popu- 
lus. However, except to mention the 
absence of definite root germs in Vitis 
vinifera, Van Der Lek makes no refer- 
ence to their occurrence in other genera, 
nor does he mention ever having ob- 
served them pushing out the bark ex- 
cept when the limb on which they 
were, had been handled as propagating 
material. The object of the present 
article is to record the occurrence otf 
conspicuous dormant roots on stems 
of mature, healthy, vigorous apple trees 
of commercial varieties; to show that 
this occurrence is a normal varietal 
characteristic; and to show that dor- 
mant roots are an important factor in 
all vegetative propagation.* 


*A preliminary note of the work here reported was published in The Offictal Record 
U. S. Department of Agriculture, Washington, D. C., July 29, 1925. 
+Morcan, T. H., 1901, Regeneration; McCarium, W. B., 1905 Bot. Gas., 40; Kurrer, 


E., 1907, Mem. Torrey Bot. Club, 12. 


*Similar root rudiments have been observed on quince and on box. 
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Thev represent undeveloped aerial roots, 
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forced into growth Dy tayer'nls. 


which can be 


characteristic. 
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Burr-Knots in Apple Trees 


A TREr OF THE BUCKSKIN VARIETY AT THE ARLINGTON EXPERIMENT 
FARM 


Figure 2 


This is the tree that has the burr-knots shown in Figure 1. 


It is a normal healthy 


tree, and the presence of these knots has evidently not interfered with its development. 


All trees of this variety so far observed show many burr-knots 


, even on the very young 


wood. The development of these knots is always uniform within the variety. 


The Frontispiece and Figure 1 show 
the appearance of burr-knots at differ- 
ent stages in development and_= on 
different varieties. Figure 3 shows 
the appearance of “wood islets,” an 
apparently entirely distinct phenomenon 
occurring on most apple trees im 
various degrees, and large calluses 
around wounds, but with no evidence 
of burr-knots. The Frontispiece shows 
roots obtained by maintaining damp 
moss around burr-knots. 


The Occutrence of Burr-Knots Non- 
Pathological 


The only known pathological condi- 
tions occurring in apples which at all 
resemble these normal — stem-borne 
roots, are the galls due to woolly aphis 
(Erisoma lanigera), and the galls of 
the “hairy-root” form of crowngall, 


(caused by the organism Bacterium 
tumefaciens). The typical galls caused 
by the former lack the definite points 
of the root tips. Frequently on the 
old burr-knots, woolly aphids are pres- 
ent (the roughened tissue offers them 
good protection), but they seem to 
have nothing to do with the initiation 
and development of these burr-knots. 

Although burr-knots show some sim- 
larity in appearance to ‘“‘hairy-root”’ 
has aiready pointed out that 
the aerial tumors on apple trees, or- 
dinarily supposed to be due to crown- 
gall bacteria, are seldom, if ever, due 
to infection with this organism, and 
has suggested that they are the result 
of some other pathological condition, 
but the only suggestion offered is that 
such “tumors” might be due to injury 
by woolly aphis. 
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GROWTHS THAT LOOK LIKE BURR-KNOTS 
Figure 3 


Normal callus around wounds (left) and 


“wood islets” (right) might be mistaken 


for burr-knots, although neither of these formations is in any way related. 


Keitt and Melhus’ have re- 
ported that 95 per cent of crowngall in 
the nursery is not due to Bacterium 
tumefaciens but to faulty unions. Thus 
it would seem that possibly a revision 
of our ideas on crowngall is in order, 
and it may be that the symptoms now 
known as crowngall may be due te 
either (a) the occurrence of a normal 
varietal characteristic (root primor- 
dia); (b) tumors due to faulty union 
of stock and scion, perhaps caused by 
bad manipulation or uncongeniality ; 
(c) rarely to woolly aphis injury; or 
(d) to actual infection with Bb. tume- 
faciens. 

The stem-borne roots described in 
this article occur, in the varieties of 
apple trees observed, entirely as a 
verietal characteristic. The burr-knots 
are larger, and more numerous on the 
oldest part of the stems, but 1f a given 
variety shows such knots at all, they 
are always to be seen in a greater or 
less degree, on all the branches in de- 
creasing size from the surface of the 
eround to the younger branches, 1 
some cases on branches thirty feet in 


the air. The knots are much more 
numerous at the physically lower side 
of horizontal branches (due possibly 
to the gravity effect on “tissue sap” 
described by Loeb"). This gravity ef- 
fect is not so noticeable on drooping 
branches. Figure 2 shows that the 
presence of burr-knots, even enor- 
mous amounts, has no apparent effect 
upon the vigor of the tree. This 
varietv—Buckskin—shows the most 
pronounced recurrence of burr-knot 
ef any of the varieties in the orchard 
az the Arlington Experiment Farm, 
and the trees of this variety are fully 
equal in size and bearing vigor to 
those of any of the varieties. There 
seems to be no correlation between the 
presence or absence of burr-knots and 
the health and vigor of the tree, though 
it is true, as Brown (1. c.) has men- 
tioned that occasionally fire-blight or 
canker may enter through these very 
pronounced knots. 

Quite probably some of the varieties 
showing the greatest presence of burr- 
knots (most of which varieties are 
practically unknown commercially) 
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have been discarded by nurserymen 
because of the impossibility of getting 
trees tree of “hairy-root.” Consider- 
ing burr-knots as a normal character- 
istic of such varieties, should we not 
give these another trial? <A tree cap- 
able of obtaining full size and vigor 
should stand or fall on the quality of 
its fruit, and should not be discarded 
because of a normal disfiguration. 


Burr-Knots a Varietal Characteristic 


As mentioned above, Knight, Lou- 
don, and especially Hatton have re- 
ferred to the use of burr-knots as a 
factor in the identification of different 
tvpes of apples. They do not name 
any particular varieties. A check of 
the nearly five hundred varieties in the 
Arlington orchard, near Washington, 
D. C., showed the occurrence of burr- 
knots to be divided on strict varietal 
lines. All the mature trees of any 
given variety, from whatever source, 
showed strict uniformity in regard to 
the occurrence of burr-knots, with no 
apparent variation within the variety. 
There was observed a variation be- 
tween pronounced knots on the two 
vear wood in a few varieties, to knots 
only on wood twenty-five years or 
more old, and to the complete absence 
of such knots on wood of any age on 
the trees of a little more than half the 
varieties. Table 1 lists the varieties on 
which knots were observed, and gives 
the age of wood on which the voung- 
est knots were to be seen pushing out 
the bark. The figures given in column 
o under “age of first appearance” can 
only be considered as approximate, 
since there is quite a variation in this 
respect between different branches of 
the same tree. 

No data are at hand as to the occur- 
rence of burr-knots on apple trees in 
sections of the United States other than 
in the vicinity of Washington, D.C. 
[lt would be surprising if different 


*See however DANIEL, L. 
chez les plantes greffées. 
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climatic and nutritive conditions did 
not bring about some differences in the 
age of wood on which such knots first 
appeared, and in the degree in which 
the rudimentary roots develop. It is 
improbable, however, that any very 
striking differences will be observed 
within the same variety under different 
conditions. It is not to be expected 
that the mature trees of Buckingham, 
for instance, will ever be observed 
under any climatic conditions, without 
burr-knots. 


Burr-Knots as a Factor in Vegetative 
Propagation 


Vegetative propagation is recognized 
as the only means of propagation avail- 
able in many species of plants for the 
obtaining of individuals true to type. 
Vegetative propagation consists either 
in some form of graftage* (in which 
case the root of another plant furnishes 
the necessary water and mineral nu- 
trients for the growth of the chosen 
plant); or vegetative propagation mav 
consist in obtaining an entire individual 
by so treating some part of the parent 
plant that the missing organs are re- 
generated. In dealing with any form 
of graftage, burr-knots are of little 
nportance except as they may develop 
at or near the union and be mistaken 
for the “hairy root” form of crown- 
eall (see above). 

In all forms of stem cuttage, and in 
laverage, it seems necessary to distin- 


euish clearly between two different 
tvpes of what the propagator calls 
“rooting.” In one case the process 


consists in maintaining conditions so 
that water loss is approximately bal- 
anced by water intake, parasites are 
kept in check, and the external condi- 
tions are favorable for the differentia- 
tion from meristematic cells of new 
roots, and their development, such roots 
not being previously present. This ts 


the usual conception of the rooting 01 


Nouvelles observations sur les hybrides de greffe et Vheredite 
Rev. Bretonne Bot., 1924. 


No. 1 (1925). Daniel presents evidence 


showing that plants may be permanently influenced by the stock upon which they have tor a 
grown. 


time been 
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cuttings and layers, and plants are 
classified in a general way by propagat- 
ors into the easy and the more or less 
difficult of propagation. As mentioned 
above, Schubert has shown that in 
Tradescantia, what is usually termed 
“rooting” consists only in continuing 
the growth of roots previously formed. 
If such roots are removed after thev 
have been forced into growth, it is a 
very difficult matter to get true ad- 
venutious roots to differentiate and 
develop from the meristems. 

Van Der Lek’ classifies these two 
very different types of root develop- 
ment as (a) morphological roots, 1. e., 
either from actual root germs or cells 


with a_ predisposition towards root 
formation, and (b) wound roots. He 
finds the former to be much more 
numerous. 


The apple in America is classed by 
propagators as one of the hardest of 
all plants to propagate by lavers or 
cuttings. Knight, Loudon, and Hat- 
ton, in their mention of the occurrence 
of burr-knots, call attention to the fact 
that the varieties having such knots 
root readily by layers or cuttings. 

It is probable that the confusion of 
burr-knots with crowngall, has brought 
about the falling into disfavor of such 
varieties as are easy to propagate from 
stem-borne roots, and the substitution 
in their places, varieties “free from 
crowngall” and consequently hard to 
propagate. The Frontispiece shows the 
roots developed on apple stems by lay- 
erage, when burr-knots were present. 
Experiments under way point to an 
early solution of the next step, that of 
inducing the formation of functioning 
roots from detached cuttings contain- 
ing burr-knots. The final step, the 
bringing about cof the previous induc- 
tion of root formation, will probably 
await the histological studies now in 
progress regarding the conditions 
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necessary for the differentiation of 
root germs. 


Summary 


1. This article records the occurrence 
on stems of healthy, mature, vigorous 
apple trees of commercial varieties, of 
burr-knots, which are actually young 
roots. (2) The occurrence of such 
burr-knots is entirely a varietal char- 
acteristic, and is distinct from the 
“hairy root” form of crowngall (Bac- 
terium tumefaciens). (3) It is prob- 
able that many individual trees are dis- 
carded annually because of the con- 
fusion of burr-knots with “hairy root.” 
(4) It is also probable that several 
varieties of apples may have been dis- 
carded from American horticulture 
solely because of the varietal tendency 
towards burr-knots and its confusion 
with “hairy root.” (5) Of nearly 500 
varieties observed, almost nalf showed 
some tendency towards burr-knots. All 
mature trees of any given variety ap- 
peared the same as regards the degree 
of burr-knots shown. (6) Burr-knots 
when present, first appear as_ points 
pushing the 


out bark, on branches 
from 2 to 25 years old, depending 


upon the variety. (7) The occurrence 
of these knots offers a strict varietal 
factor to aid in the classification of ap- 
ple types and varieties. (8) In all 
plant laverage, and stem cuttage, the 
process of rooting is either (a) a con- 
tinuation of the growth of roots al- 
ready differentiated, or (b) the actual 
differentiation from meristematic tissue 
of such roots, followed by the later 
development of these differentiated 
cells. The former process is the more 
common and by far the easier to bring 
about in propagation. (9) The dor- 
mant roots in the burr-knots of apple 
varieties grow rapidly under laverage, 
and at least for some varieties, if 
planted as cuttings. 
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TABLE I—Occurrence of burr-knots by varieties 


Relative Amount Approximate |. Reiative Amount Approximate 

Variety (A, very much; Age of First | Variety (A, very much; Age of First 

E, very slight) Appearance E, very slight) Appearance 

American Golden Pippin........ 12 | Jersey Swee. 2 
Bostic Queen _ 6! Melo Lemoncello 7 
Fulcher 7 Patton’s Greening 1) 
GGrosh ....... Pioneer 10 
Henry Clay 12. Rasmussen \ 5 
Hoover 5 Red Rambo 1” 
Jackson. I) 92 St. Hilaire 1) 10) 
Jacob's Sweet 1) 66 | Salome |; 13 


ion 
‘ 
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Relative Amount Approximate Relative Amount Approximate 
Variety (A, very much; Age of First Variety (A, very much; Age of First 
FE, very slight) Appearance K, very slight) Appearance 
Summer Rambo. .................. 10 | Yellow Newton 10 
Sweet Fameuse .................. 15) Yopp 5 
Townsend 15 (Burr-knots were also observed on 48 
4 | other un-named or incorrectly named 


For the Guidance of Evolution 


SocrAL by DuN- 
LAP, professor of experimental psy- 
chology in the Johns Hopkins Uni- 


versity. Pp. 261, price $4.00. Bal- 
timore, Williams & Wilkins Co., 
1925. 

This interesting text-book, dealing 


largely with sex differences, marriage 
and the family, and eugenics, is worth 
reading by every eugenist. Professor 
Dunlap defines his subject very broadly, 
and gathers to its exposition a great 
amount of material, much of it of con- 


cern to the genetist but little known to 


him. The presentation is dogmatic, 
which has its advantages, but also 


serious disadvantages for many readers 
who may question the author’s  state- 
ments but are given no clue as to their 
foundation. His conception of many 
aspects of eugenics seems to the re- 
viewer inadequate. jut read as a 
stimulating (and distinctly “readable’’ ) 


contribution from aé= related field. the 
book should be widely popular. 
FP. 


Animal Genetics 


ALLGEMEINE TIerzucut, by C. Kron- 
ACHER, Part Fortpflanzung, Va- 


nation und Selektion, Vererbung. 

Third revised edition with 67. illus- 

trations. Pp. 312, price M.14. Ber- 

lin, Paul Parey, 1924. 

This well-known text-book for = stu- 
dents and breeders is brought  thor- 


oughly up to date in a new edition, 


to which is added a 40-page appendix 
on biometry. The organization and 
printing of the volume are particularly 
ednurable. Lhe general attitude is 
orthodox. The illustrations and cases 
from German live-stock breeding will 
be especially useful to those who have 
studied principally the .\merican and 
Knelish literature. 


TABLE I—Occurrence of burr-knots by varieties—Continued 


V—Lace or Silky, a Sex-Linked Character* 


Drewey G. STEELE 
University of Wisconsin, Madison, Wisconsin 


N the March, 1924, issue of the 

American Pigeon Keeper there ap- 

pears an interesting article by Mr. 
Frank KE. Pollexy, a pigeon fancier of 
Toledo, Ohio, under the title, “The 
Laced or Silky Pigeons.””  <An_ac- 
count of the history of this breed is 
presented along with a description and 
some illustrations. The statement is 
made that silkiness is inherited as a 
sex-linked character. No data are pre- 
sented, but more recently Mr. Pollex 
has kindly loaned to the author his 
breeding records. Since they bear out 
clearly Mr. Pollex’s conclusion regard- 
ing the mode of inheritance of this 
character, they are made the basis of 
the present discussion. 

Silkiness in the fowl and in the 
pigeon are quite similar in general ap- 
pearance. In both these forms the in- 
dividual barbs remain practically free 
from one another due to the lack of 
rigidity and to a degenerative process 
Involving the barbules. It is interest- 
ing to note that Jones” found silkiness 
in fowls recessive to normal, but not 
sex-linked, as is the case in pigeons. 
The general appearance of the Lace or 
Silky Pigeon is “hairy” atid so freakish 
that side shows are reported to have 
exhibited silky individuals the 
“Pigeon-rabbit” hybrid. Figures 4 and 
D9 show a typical Silky Pigeon and 
ligure 6 an individual tail feather. 


of Wisconsin, No. 54. 


History of the Lace Pigeon 

The origin of the Lace Pigeon is 
somewhat obscure. reference is 
made to it in Moore’s Columbarium,” 
written in 1735, but the author of the 
“Treatise” (1765) writes: “This 
Bird is, I believe, originally bred in 
Holland, where | am informed there 
are great numbers of them; tho’ not 
one that | know of to be seen in Eng- 
land at present: it 1s in size rather less 
than a common runt, and like it in 
shape and make; though | once saw a 
shakert of this kind; their colour is 
white, and they are valued on account 
of their scarcity, and peculiarity of 
their feathers: the fibres, or web of 
which appear disunited from each other 
throughout their whole plumage, and 
not in the least connected as is com- 
mon with all other Pigeons, where they 
forma smooth close feather . 


> 


ton” gives practically the same mate- 
rial. Boitard et Corbié’ state it 1s very 
tame and is raised by some amateurs 


in their lofts. Thus it was probably 


more common in lrance at that time 
than it has ever been in’ England. 
Irom Meall and Horner’ we learn 


that the breed was no better known in 
England in their time than it was a 
century previous: “Of this singular 
variety we believe the only specimens 


ipers from the Department of Genetics, Agricultural Experiment Station, University 
Published with the approval of the Director of the Station. 


Papers | and III of the series of “Studies on Inheritance in Pigeons” are listed as Nos. 


7 and 8 in the Literature Cited at the end of this paper. 


The others are: “Il. A> Micros- 


cop:cal and Chemical Study of the Feather Pigment,” by Orren Lloyd-Jones, Jour. Earp. 


Zool., vol. 18, Nog 3, pp. 453-509, Pl. 1-7, 
Modifications of Black,” by Sarah V. 


Protessor L. 5, 


£Old term for fantail. 


1915, 
H. Jones, Genetics, vol. 7:466-507, 1922. 
+The writer desires to express his gratitude to Mr. F. 
and for permission to use the data in the preparation of 
Cole for helpful suggestions. 


and “IV. Checks and Bars and Other 


EK. Pollex for loaning his records 
this article. Thanks are due 


*)e) 
e 


A TYPICAL WHITE 
Figure 4 


Snowing 


seen in this country are those in_ her 
Majesty’s collection at Windsor .. . 
The plumage is entirely white .. .” 
Lre* wrote: “I possessed bred 
the first lace fantails that were ever 
seen in Scotland.” This was about 
1858-60. Other English authors, Eaton’, 
Tegetmeier", Fulton", and Lyell” give 
very similar notes on the Lace Pigeon 
to the ones already quoted. [From 
valle and Lietze" we learn that the 
Lace Pigeon was probably introduced 
into Germany sometime after 1845, 
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SILKY FANTAIL 


the general form ot the bird, and carriage of the tail aiid pody. 


but never became popular; Bungartz 
knew only one breeder of the Lace 
in 


Pigeon Germany. According — to 
Qnink”, the first Lace Fantails in 


America were imported from France 
by the late Dr. R. H. Evans of Wash- 
ington, D. C., about 1880. Gilbert" 
wrote: “The Stiky, or Laced, fan has 
not much foot-hold in America.” Mr. 
Pollex maintains a small stud of this 
variety at Toledo, Ohio, but knows 
of only one other breeder of the Lace 
Pigeon in .\merica. 
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SILKY PIGEON WITH WINGS OUTSTRETCHED 
Figure 5 


Showing the “hairy” or silky nature of the plumage. 


Breeding 


According to Boitard et Corbié’, the 
Lace Pigeon is not a_ prolific breeder. 
These authors further state, as trans- 
lated by Lyell”: “All the races of 
small pigeons crossed with the Lace 
Fantail produced laced pigeons of all 
forms and colours; but, especially it 
the latter is bred with a pigeon with 
black-barred wings, their young will 
have fringed bars of various colours, 


imitating tapering fringes, pro- 
ducing a very agreeable effect.” Ful- 


ton” observes that: “The peculiarity 
of the plumage is strongly hereditary 

This fact is interesting as show- 
ing that a pair is never needed to 
found a variety or improve the strain; 


if the peculiarity be real and well 
marked, one bird will do it, should it 
live and be judiciously managed.” Ure™ 
states: “A cock lace fantail had got 
paired with a flving silver bald tumbler 
hen, and, strange to say, one of their 
young was a perfectly laced and_ per- 
fectly marked silver bald pate... . I 
considered it a sport scarcely worth 
following up.” It is unfortunate that 
the sex of this bird is not. stated, 
though it was unquestionably a female 
(see matings 1-’20 and 8-'21, Table 1). 
Lyell” writes: “It has the power of 
somewhat reproducing its peculiarity 
when crossed with other pigeons... .” 
Lumley” also observed the hereditary 
character of silkiness and even states: 
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that if but one of a pair of birds 
be so feathered, the other being an or- 
dinary [fantail hen of good style, the 
‘laced’ plumage is generally reproduced 
in the majority of the offspring.” As 
a matter of fact, lace 1s produced in 
only one-half of the offspring from 
such a mating (see matings 1-’20 and 
8-21, Table 1). Gilbert” states: “They 
seem to be ‘accidents,’ as the best one 
l ever saw came from a pair of sound 
whites that never before, and never 
afterwards, bred another silky.” The 
observations of these several authors 
suggest that silkiness is a_ recessive 
character and its sex-linked relation is 
also strongly indicated. According to 
Pollex”: “When silkies are mated to 
plain fans they are sex-linked much 
the same as sex-linked colors in pig- 
eons. .’ Mr. Pollex thus deserves 
the credit for demonstrating the real 
genetic behavior of silkiness the 
pigeon. 


Experimental Data 


Mr. Pollex carried on cross-breeding 
work with the Lace and normally 
feathered pigeons during the breeding 
seasons of 1920 and 1921. This work 
was conducted according to approved 
eenetic methods; the matings were 
made in individual pens, and accurate 
records were kept on the hatching, 
banding, description, and sex (by ob- 
servation) of the offspring of each 
mating. Reciprocal matings were 
made between normal and laced birds 
and their progeny were then mated in 
a critical manner. [or the analysis of 
a sex-linked character an accurate de- 
termination of the sex of each indi- 
vidual is extremely important. Mr. 
Pollex is, however, an experienced 
breeder and there is little danger of 
error on this score. 

Assuming lace or silkiness to be a 
recessive sex-linked character, the fol- 
lowing necessary conditions must be 
met in the first generation from the re- 
ciprocal crosses :* 
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Lace 6 & normal 92 should give normal 
males and lace females. 

Homozygous normal ¢ * Lace should 
give normals otf both sexes and no lace 


birds. 


Table [I presents the breeding data 
of this experiment. JL is used as the 
factor for normal feathering and / for 
lace. The matings may be conveniently 
arranged in four different groups based 
upon the genotypic formule of the 
parents. In Group I, males homozy- 
gous for normal feathering were mated 
with laced females, producing normals 
of both sexes but no laced birds. In 
Group Il, males homozygous for lace 
were mated with normal females, pro- 
ducing normal males and laced females 
—so-called criss-cross inheritance. The 
results in Groups | and II meet the 
necessary conditions for sex-linked in- 
heritance, as stated previously. In 
Group III, males heterozygous for nor- 
mal were mated with normal females, 
producing, as expected by hypothesis, 
normal birds of both sexes and laced 
females. In Group IV, males hetero- 
zvgous for normal were mated with 
laced females, producing, as expected, 
normal and laced birds of both sexes. 

Though the numbers are relatively 
small, there is good agreement in every 
case between the obtained and expected 
ratios. The analysis of the data, ac- 
cordingly, confirms the conclusion of 
Mr. Pollex that lace or silky is reces- 
sive to normal and is sex-linked in its 
inheritance. 

Discussion 

Since the Lace Pigeon has been bred 
in European countries for about two 
centuries, and more recently in .\mer- 
ica, the question naturally arises why 
it is such an obscure breed. Lyell” 
stated it will always be uncommon be- 
cause it shows so litle variation in its 
form or feather. The more probable 
reason for its scarcity and disfavor lies 
in the difficulty experienced raising 
it. Fanciers who have bred it have 
found it low in vigor and fecundity, 


*The studies of Cole’,’, and Cole and Kelley* indicate that the female pigeon is hetero- 


zvygous for sex. 
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A “SILKY” TAIL FEATHER 
Figure 6 


Note the almost complete absence of webbing. 


and it falls an easy prey to rats be- 
cause the power of flight 1s practically 
lost. 

The Lace Pigeon shown in_ the 
“Treatise” ' was not a Fantail, but the 
common type with reference to car- 
riage of tail. Other pictures could be 
cited to prove that silkiness has not 
been restricted to the Fantail; but the 
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fantail type has predominated during 
the last century. The modern Lace or 
Silky Pigeon is apparently found only 


as a variety of the Fantail, and is 
further restricted to the “broad tail- 
feather” type in this breed. Fancy 


alone has been the basis of breeding 
for a particular combination of char- 
acters in various well-known breeds of 
domesticated animals; this may account 
for the present association of silkiness 
with fantail type in the pigeon. 

While at present feather defects 
seem to be more frequently associated 
with white plumage than with other 
colors, it is not known that there 1s 
any special relation between the two, 
for these defects may occur in associa- 
tion with the other colors. Evidence 
for this is found in the literature, and 
in the cross-breeding work with col- 
ored birds. The white-silky combina- 
tion possibly shows off to better effect 
than the colored-silky. Since the silky 
character has been bred into the Fan- 
tail breed we are unable to say whether 
the white-silky combination was the 
primary thing. desired or whether it 
resulted incidentally because the pre- 
dominating color of Fantails was white. 
Many Fantails are now bred in a great 
variety of colors, but the Lace Fantail 
is almost entirely restricted to white. 

The sporadic occurrence of silkies 
would appear from the literature to be 
rare and probably less frequent than in 
poultry. If the factor tor silkiness 
were very generally distributed through- 
out the various breeds of pigeons, its 
presence should be revealed frequently 
due to its sex-linked relation. 

The other known sex-linked charac- 
ters in pigeons are widely distributed 
throughout the various breeds.  Bon- 
hote and Smalley’ reported blue domi- 
nant to silver. The difference between 
these two types is purely one of in- 
tensity. Soon afterwards, Cole’ demon- 
strated the general expression of this 
intensity difference in other pigeon col- 
ors and found it to be due to a sex- 
linked factor which he called the in- 


tensity or “I” factor. This was the 
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first sex-linked factor discovered in the 
domestic pigeon. Its expression in 
other types is identical with that al- 
ready mentioned. Later Cole and 
Kelley’ reported another sex-linked 
factor and called it the “A” factor. It 
acts in general as an inhibitor of black 
pigmentation, producing the type of 
red common in Homers. There was 
about forty per cent of crossing-over 
reported between the “I” and the “A” 
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factors. More recently Christie and 
Wriedt® have reported about thirty per 
cent crossing-over between these tw2 
factors. An experiment is now being 
planned to determine the linkage rela- 
tions of silkiness and these two other 
sex-linked characters. Data from such 
an experiment should make it possible 
to construct a chromosome map for the 
three sex-linked genes thus far demon- 
strated. 
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TABLE I—AIll matings involved in this experiment. The system of recording may be explained as 
follows: Mating 2-’20 indicates that the mating was made in pen 2 during the year 1920. The 
equabs were numbered consecutively as they were hatched. Thus the Q, 2-4-’20, used in 
the 6-’21 mating, was the fourth squab hatched by the pair kept in pen 2 during 
season of 1920 


Type of Parents Offspring 
Mating No Mating Norma i Lace Total 
2-20 ste Orig. Orig. 4 3 0 0 7 
4=< 21 " 7 -2-20 | 3-10-20] od 4 0 0 9 
Obtained 7 10 0 
Expected 8 8 10 0 
1-20 Orig. Orig 3 0 | 0 3 6 
8-21 5-4--20 | 75-20] 5 | [0 3 3? 
Obtained 8 0 6 
Expected 7 0 7 
See 
- 20 Ori 2 2 10 
1- 1-20 | 2-4-20 | 3 210 3 8 
Obtained 9 419 -, 
Expected 9 | O | 40e5 
10~21 4 2-5-20] 5-5-20] 3 | 1 414 3 
3-21 ve 4-520 | 2 2 2 8 
Obtained 3.13 5 
Expecred + 4 4 4 
Total 64 


a. Exclusive of 1 Normal, and 1 Lace 


because sex was not recorded. 
b. Exclusive of 1 Lace because 


sex was not recorded. 


ec. An F, bird from a Normal 2 x Lace 


mating, no mating number assigned, 
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THE QUEENSLAND RASPBERRY 


Rubus probus, a Species Adapted to Tropical Conditions 


J. P. Grirriri 


Insular Experiment Station, Rio Piedras, P. R. 


Ht Queensland raspberry is said 
to have been originated by 


James Pink of Brisbane, Aus- 
tralia, as a cross between a variety re- 
ceived from Japan under the name 
Rubus ellipticus, and Rubus rosaefo- 
linus, the latter being the  pistillate 
parent. 

In November, 1923, the writer ad- 
dressed a letter to Mr. Pink for fur- 
ther information concerning the origin 
of the Queensland raspberry, as well 
as to ascertain something of the con- 
ditions under which the berry was pro- 
duced and the extent of its culture 
in Australia. We also desired to com- 
pare the original stock with that in- 
troduced into Porto Rico 1912, 
which Dr. L. H. Bailey believes to be 
a second generation cross and = which 
may, therefore, differ from the orig- 
inal (first generation) hybrid. 

Karly in 1924 a reply was received 
from Miss Jane M. Pink, stating that 
her brother had passed away on No- 
vember 2, 1923. He had been so ill 
during the last few vears of his life 
that he had been unable to attend to 
his experimental garden. As a result 
it became a wilderness and the rasp- 
herry in question had evidently died 
out. 

Later one of the .\ustralian papers 
told of the work of Mr. Pink. An 
extract from this follows: “Mr. Pink 
was a noted student of the Mendelian 
system of plant breeding and on many 
occasions showed his” proficiency 1n 
crossing types in Queensland, some of 
which were found to be of high merit. 
One of the most useful examples of 
cross pollination accomplished by the 
deceased gentleman and eminent 
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success was the crossing of the wild 
native raspberry (evidently Rubus 
rosacfolius) with the Himalayan 
riety (Rubus ellipticus) introduced by 
Mr. William Soutter many vears ago 
when in charge of the Acclimatization 
Society at Bowen Park.” 


The Porto Rican Stock 


In 1912 the U. S. Department of 
Agriculture sent to Porto Rico Experi- 
ment Station, Mayaguez, plants of the 
Queensland berry, with the note that 
it was a hybrid raspberry, combining 
Rubus rosaefolius (the staminate par- 
ent) with Rubus ellipticus. An illus- 
tration of a fruit cluster appears in the 
1912 Annual Report of the P. R. Ex- 
periment Station, without any notes re- 
garding the berry. 

The writer’s first experience with 
the Queensland raspberry was about 
ten vears later, when, in 1921, he took 
up the position of Horticulturist with 
the Insular Experiment Station, Rio 
Piedras. At that time there was a 
planting of about ten plants of the 
Queensland berry, together with two 
other species, of which our naturalized 
raspberry, Rubus rosacfolius, was one, 
the other being FR. bogotensis. The ex- 
ceptional vigor and productiveness of 
the Queensland berry attracted the 
writer's attention at the time and 
roused his curiosity as to the specific 
name of the plant. Somewhat later, 
specimen plants of the Queensland 
‘raspberry and Rubus rosacfolius were 
sent to Dr. L. H. Bailey for his ex- 
tensive Rubus herbarium at Ithaca, N. 
Y. It was not until 1923 that the 
Queensland berry was given a specific 
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name and called “Rubus probus” by 
Dr. Bailey.* 

Bailey’s description is largely techni- 
cal and includes in addition only some 
brief notes as to the origin of the 
berry. Dr. Bailey has not, we believe, 
seen the plant under culture and does 
not know intimately of its horticultural 
characters. 

It was not until the 1923-24 crop in 
Rio Piedras that the writer realized the 
possible importance of the Queensland 
berry to Porto Rican horticulture, 
though he has written various reports 
for the Insular Experiment Station and 
for the local papers. 

The best planting so far seen was 
that made on the grounds of the In- 
sular Experiment Station in November, 
i923. the thirty-two plants this 
eroup appeared to reach their maxi- 
mum development, being loaded with 
fruit from December 15, 1924, up to 
about March 1, when they passed their 
prime, and from then until March 15 
produced only a few fruits. This 
planting has been used in our hybridi- 
zation tests. 

Other plantings have been made at 
Mayaguez (also in the lowlands) and 
at Villalba (elevation about 1700 feet). 
At both places the Queensland rasp- 
berry has developed and fruited well. 
Mr. T. MeClelland, Horticultirist 
of the P. R. Experiment Station, says 
that “the Queensland raspberry suffers 
considerably from the dry season in 
Mayaguez. Plantings made during the 
dry winter period are sometimes killed 
entirely, but when the water supplv is 
adequate the plants develop well.” Mr. 
MeClelland thinks the berry worthy of 
wide distribution in Porto Rico. We 
have had favorable reports of the be- 
havior of mature plantings of Queens- 
land raspberries from the north, west 
and south sides of Porto Rico, Fut to 
gain fuller information, plantings have 


*I[n his Gentes Herbarum, “Certain 
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A ROW CF QUEENSLAND RASP- 
BERRIES 
Figure 7 
These are at the Porto Rico Experiment 
Station. The erect habit of growth is a 
distinct advantage. The plants are. sup- 
ported by placing a post at each end of the 
row and running wires from the ends of 
the crossarms. 


been made at the government test 
farms located in the towns of Trujillo 
Alto, Vega Baja, Sebastian, 
Sabana Grande, Villalba and 
plantings are still young. 


San 


Cavey. 


Plants of the Porto Rican stock have 
been sent to Mr. R. B. Nason of Or- 
lando, Florida, who is interested in the 
improvement of Rubi tropical 
fruits in general. Mr. Nason reports 
that Rubus probus is growing well in 
I‘lorida, but it is too early to give a 
final report on it there. It will be in- 
teresting to know somethine of the 
hardiness of this plant. 


Rubi,’ published in) November, 1923 


wt, 


pp. 150-151, Dr. Batley calls attention to the newly named. species Rubus probus, giving 
a brief description and using the illustration which appeared in the 1912) Annual Report 
of the Porto Rico Experiment Station. Dr. Bailey also includes Rubus probus in his manual 
of Cultivated Plants (Macmillan, 1924). See page 356. 


‘ 
4 $ PY 
oF 


330 


A FRUIT CLUSTER OF QUEENSLAND RASPBERRIES 
Figure 8 


istics. The fruit does not ship well, but 
excellent. 


Characterization 


The Queensland raspberry is a vig- 
orous-growing, erect or slightly droop- 
ing plant, reaching a height of seven 
or eight feet. The stems are large, 
coarse and glabrous, with a few shor‘, 
straight spines. It apparently has none 
of the characters of its male parent, 
Rubus ellipticus, unless a_ vigorous 
vegetative quality has been inherited. 
Qn our grounds we have a_ planting 
of FR. ellipticus adjoining that of the 
Queensland berry, with a planting of 
R. rosaefolius also near, so that the 
three may be readily compared. Rubus 
ellipticus makes rank vegetative 
growth, up to twelve or fifteen feet, 
has coarse stems with heavy red 
pubescence and long, sharp, curved 
spines. Rubus rosacfolius 1s a weak, 
decumbent plant, growing up to only 
about three feet in height. It 1s more 
spiny than probus. 


The heavy yields of fruit from this variety are one of its most important character- 


local use and for jams and jellies it is 


The plants are aiso quite resistant to some of the more serious fungus diseases. 


Rubus probus suckers readily from 
the root, throwing up strong, vigorous, 
‘apidly growing shoots from the fleshy 
roots of the plant. In the strong char- 
acter of its suckers, Rk. probus more 
closely resembles cllipticus than it 
does rosacfolius. 

The fruit of Rubus probus is pro- 
duced very abundantly, many clusters 
setting eight to ten berries, as shown 
by an accompanying illustration. The 
writer counted thirty-three berries on 
a clump of three clusters grouped to- 
gether. The berries when fully ma- 
tured are large and flattened and of 
fairly good flavor, though not compar- 
ing so favorably with the best northern 
raspberries, lacking the distinctive 
character of the latter. The individual 
berries of FR. probus are larger than 
those of either parent. [Fruit of the 
Queensland berry is rather perishable 
and crumbles too easily for a good 
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shipping berry. A large quantity of 
fruit has been sold from the Station 
erounds the past season for fifteen 
cents a pint, and is evidently appreci- 
ated by the native Porto Ricans. Con- 
tinental Americans who are familiar 
with northern raspberries are not so 
favorably impressed with the Queens- 
land berry, but some who have tried tt 
in the form of jelly or jam speak well 
of it. The Station Entomologist, Dr. 
H. L. Dozier, who was not familiar 
with either the wild berry (R. rosae- 
folius) or with the Queensland berry 
before coming to Porto Rico recently, 
pronounced the latter to be of better 


flavor. The writer also prefers the 
fruit of the fully mature Queensland 
berry. 


Considerable quantities of the pe 
berry (Rubus rosacfolius) are sold a 
points in the hills of Porto Rico, near 
Aibonito, where the berries reach per- 
fection, and on the Cayey-Guayama 
road. The children cather the fruit 
under the shade trees in the coffee 
plantations and sell them for about 


ten cents a quart to passing tour- 
ists. The fresh fruit is also sometimes 


carried down from the hills in small 
straw baskets and sold in San Juan. 
The wild berry is put up in the form 
of jelly and jam by an Aibonito Hotel 
and by private individuals living near 
the town, who prepare the product for 
sale in San Juan. 

Some comparisons between 
Queensland raspberry and our 
ralized wild berry are interesting. 
a fruiting standpoint, Rubus 
has several advantages over 
rosafolius. Vhe former produces large 
clusters of fruit, as we have noted 
above, sometimes as many as ten in a 
cluster. I. rosacfolius produces only a 
single fruit on a terminal. The fruit 
of FR. probus is large and of better 
favor than that of M&F. rosacfolius. 
However, if the fruits of RF. probus 
are picked before fully mature, they 
are too acid to be very palatable. The 
fruit of both species is very perishable, 
though the thimble-like shape of that 
of rosacfolius 1s more desirable. 


the 
natu- 
From 
probus 
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A HYBRID WITH THE CUTHBERT 
VARIETY 


Figure 9 


These two fruits were produced by cross- 


ing Rk. Brobus with the Cuthebrt variety, 
probus being the pistillate parent. By 


crossing with some of the improved North- 
ern raspberries it may be possible to com- 
bine the good qualities of both parents. 


The fruits of Rubus probus reach their 
full development in both the lowlands 
and highlands of Porto Rico, while R. 
rosac folius is at its best only in the 
higher elevations of the island. 

As regards plant development, the 
Queensland berry has also certain ad- 
vantages over the native berry. ‘The 
former develops normally in_ bright 
sunlight under open field conditions, 
while Rubus rosacfodius requires more 
shade for its proper development and 
so is not suited for field culture. The 
Queensland berry makes a_ vigorous. 
erect growth and the suckers “take 
hold” readily when field planted. The 
wild berry makes a weak, low, spread- 


ing erowth, and is very difficult to es- 
The tall erowth of 
permits ‘aSV 


tablish by suckers. 
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THE QUEENSLAND RASPBERRY 
Figure 10 
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SUCKERS FREELY 


Suckers are always abundant and offer the most rapid way of propagating this variety. 
Cuttings also root easily, and the Queensland Raspberry seems to resemble the Loganberry 


in showing little variation in the seedlings. 


picking of the fruit, while the wild 
berry is so low and produces so spar- 
ingly that the harvest 1s difficult. 


Propagation 


The Queensland raspberry propa- 
gates very readily in three forms. The 
quickest method of establishing a plan- 
tation is by the use of suckers, which 
are alwavs abundant. Plants may be 
erown from root cuttings four to six 
inches in length by bedding them in 
sandy soil. Practically all will sprout 
strong plants. We find that /uhuits 
probus comes more readily from seed 
than most other berries with which we 
have been working. QOur best results 
have been obtained on a_steam-steril- 
ized sandy soil. The seedling method 
is, of course, a slow way of producing 
plants. In order to determine whether 
our stock of the species I. probus 1s 
a pure one, some 200 seedlings were 


raised at the Insular Station in 1924. 
They showed noticeable variation 
from the parent type. 

In connection with the germination 
of Rubus seed we have received some 
interesting information from Dr. Chas. 
A. Shull, plant physiologist at the Uni- 
versity of Chicago, and from Mrs. 
Opal Davis of the Boyce-Thompson In- 
stitute for Plant Research, Yonkers, 
N. Y. This relates to the treatment 
of Rubus seed with sulfuric acid to 
hasten germination and is a continua- 
tion of the study started by R. C. Rose 
In 1919. In Rubus the dormancy is 
due to the high breaking streneth of 
the pericarp, which is eliminated by 
treatment with acid under proper con- 
ditions. In the case of Rubus rosac- 
folius, a ninety-five per cent germina- 
tion was obtained by treating the seed 
with sulfuric acid (specific gravity 
I.S4+) for forty-five minutes, and some- 


Pree 


Griffith: 


what over fifty per cent germination 
with the same treatment for Rubus 
probus. Dr. Shull believes a one-hour 
treatment would probably give better 
results in the case of the latter species. 
Mrs. Davis is now studying the pos- 


sible effect of a rest period on the ger- 
mination of Rubus probus seed treated 
with acid. 

The best distances for field planting 
R. probus are eight feet between rows 
and five to six feet between plants in 
the row. This allows for maximum 
development. On Porto Rican soils it 
will be found advisable to place well- 
rotted manure under the plants at time 
of setting. Later a mulch of dried 
erass around the plants will be found 
beneficial. In keeping the field of 
Queensland raspberries free of weeds, 
it has been noticed that the use of the 
hoe in severing the roots of the berries 


causes many suckers to spring up. Un- 
less the young plants are removed, 
they sap the life of the main plant, 


thereby preventing a proper 
fruit. 


setting of 


Very little training is necessary in 
the case of the Queensland raspberry, 
as the plants grow quite erect, droop- 
ing only slightly. By placing heavy 
end posts extending six _ feet 
above the ground, with three-foot 
cross-bars at the two and_ five-foot 
levels and. stretching wires along the 
sides of the berry rows the canes will 
be held from spreading out too much. 


General Observations 


While we consider the Queensland 
raspberry as worthy of more extended 
planting in Porto Rico, because of its 
strong growth great productive- 
ness, the qualitv and shape of the fruit 
are drawbacks which we are seeking to 
remedy by hybridizing Rubus probus 
with northern raspberries of high qual- 


itv. .\s a start in this direction we 
have crossed the Cuthbert, a high- 
quality red raspberry, with Iv. probus, 
which makes excellent pistillate 
parent under our conditidms. from 
the resultant fruit of this cross we 


The Queensland Raspberry 


have obtained several hundred seeds 
tor planting. We have also crossed 
the Manatee dewberry (Rubus trivi- 


alis) with Rubus probus and from a 
few crosses find that the pollen of the 
dewberry is decidedly congenial to 
probus  stock—much more than 
Cuthbert, which gave rather poorly 
formed fruit in some cases, though 
plenty of pollen of the Cuthbert has 
been available over a period of two 
months or more. Our best results in 
the probus-Cuthbert cross were ob- 
tained where the Queensland — berry 
flowers were not exposed to the hot 
midday and afternoon sun. 

Heretofore the Rubus work of the 
Insular Station has been handicapped 


by a lack of proper facilities in the 
hills of the island. We have lately 
found a desirable spot near Aibonito 
at the 2,000-foot level, where eighteen 
species and varieties of raspberries, 
blackberries and dewberries have been 
planted. 


Our experience has so far shown 
that most of the Rubi from the United 
States, especially those from the 
northern sections, will not develop well 
under tropical conditions, the two dis- 
‘ases—Leaf-spot (Septroia rubi) and 
Anthracnose (Gloesporium venetum )— 
being too much for them, causing de- 
foliation and in some cases de: ith of 
the plants. Quite a contrast is offered 
by Rubus probus growing nearby, 
which is untouched by these diseases. 
The plants from northern sections lack 
vigor Porto Rico, which increases 
their susceptibility. to disease. The 
blackberries and dewhberries from 
southern United States make the most 
vigorous growth of the Rubi brought 
from the States and are quite resistant 
to disease. We are bringing some of 


the better varieties through the flower- 


ing stage, so that pollen from them 
may be used in the hybridization of 
some of the tropical forms which  pro- 
duce fruit more or less. lacking in 
quality. Some of those with which we 
are working are ellipticus, R. moluc- 
Cans, probus, R. glaucus, R. rosae- 
folius, thunberg? and macret. 
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Varieties which have flowered and _ in 
some cases set fruit for us are the 
Cuthbert raspberry, the Manatee dew- 
berry, the Advance blackberry, Rubus 


hybridus, and Rubus ellipticus, the last 
named having been brought from Ja- 
maica, where the plant has become 
naturalized in the hills. 


Washington Claimed as a Racial Type 


If George Washington had had any 
of the Napoleonic spirit—the spirit of 
the Caesars and other Latin leaders— 
in his composition he might have caused 
himself to be proclaimed king, em- 
peror, or whatever he liked. As it was, 
he declined a third term of the Presi- 
dency, and thus showed himself to be 
a true Goth in his disinclination to rule 
cthers. Perhaps it would be difficult 
to cite a more apt illustration of the 
character of our race. The Latins are 
incapable of self-government, but show 
a powerful ambition to govern others. 
The Goth can govern himself and does 
not desire to govern others except when 
it is Obviously his duty to do so for a 
time, and then when he has fulfilled 
his task and is no more wanted, he 
retires to his natura! position in the 
community. \What a contrast to our 
scientific men who seek a paltry title, 
bestowed by an almost powerless king, 
with a view to proclaiming their alleged 
superiority. to their fellows. Could 


snobbery go farther? For the true 
snob is not he who cringes and bows 
before a person whom he has_ been 
taught to regard as his superior, but 
the man who regards himself as su- 
perior to his fellows. As we have 
seen, the kings, nobles, priests and 
other leaders who constituted the rui- 
ing caste, the aristocracy among savages 
and barbarians, were actually the 
strongest or the most learned of tne 
tribe or community, but the superiority 
is not transmitted by heredity, and 
thus these aristocratic classes have to be 
renewed continually from the lower 
orders. There was none of this snob- 
bery in Washington, however. He was 
a typical Goth in an age when there 
were few such to be found. It was 
largely due to this trait in his character, 
although there were other men_ but 
little inferior to himself in this respect 
who supported him in his action, that 
the first democratic republic the 
world was founded.* 


*Boxal, G. E., 1907, the Awakening of a Race. 


Back Numbers of the Journal of Heredity Wanted 


Numbers listed below should be 
mailed to the office of the Association, 
Victor Building, 724 Ninth St. N. W.., 
Washington, D. C., and will be paid 
for at the prices indicated. Unless 
payment in cash is requested, members’ 
accounts will be credited with the 
amounts due for the Journals received 
from. them. 


Vol. V, Nos. 1, 2, 4, and 7%, 50c. 
Vol. VI, No. 1, 30c. 

Vol. VII, Nos. 1, 2, 3, 4, 5, 30c. 
Vol. IX, No. 6, 50c. 

Vol. XI, Nos. 1, 2, and 4, 30c. 


American Breeders Magazine: 
Vol I, No. 3, 50c. 

Vol. I], Nos. 1, 3, 50c. 

Vol. Ill, No. 1, 50¢; No. 4, 80c. 
Vol. IV, No. 3, 50c. 


COTTON IMPROVEMENT LAWS 
CALIFORNIA 


(). 


QONDITIONS are favorable for 
( cotton in the irrigated valleys of 

California and Arizona, including 
the better qualities of fiber. In view ot 
the higher costs of production, it has 
not appeared that a cotton industry 
could be maintained on a basis of di- 
rect competition with the eastern Cot- 


ton Belt raising ordinary short 
staples. Uhe Pima variety of Egyp- 


tian cotton is grown in Arizona, while 
most of the cotton in California is of 
an Upland varietv called Acala, intro- 
duced from southern Mexico. 

The growing of short staple Upland 
coitons has been profitable in Califor- 
nia ni seasons of high prices, but the 
need of producing uniform, high qual- 
itv fiber has been recognized by the 
erowers, in order to stabilize the mar- 
ket relations. The reasons for stand- 
ardizing the production of cotton are 
the same that have been recognized 
with other crops in California, and 
similar methods are being followed, 
through cooperative organizations ot 
the growers. 

The production of miscellaneous, 
monegrelized cotton is wasteful, and the 
commercial classification of the bales 
is a difficult and costly operation, with 
results that do not satisty either the 
farmer or the manufacturer. Many ot 
the commercial difficulties are reduced 
or avoided through standardized pro- 
duction, so that all of the bales con- 
tain the same kind of cotton. The 
sampling, grading and stapling of the 
individual bales may prove unnecessary 
in districts where production is stand- 
ardized. 

Cotton 1s yrown as an annual crop, 
and production can standardized 
only by establishing and maintaining 
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adequate supplies of pure seed, which 
is possible only in communities that 
restrict themselves to one variety. 
The Coachella Valley in Riverside 
County was the first community to 
adopt the Acala cotton, in 1920. The 
seed-stocks were maintained in isolated 
districts, and other varieties gradually 
eliminated. The same course is being 
followed in several other valleys. The 
advantages of standardized production 
of cotton are clearly understood, and 
the stage of legal recognition and pro- 
tection of such communities has beea 
reached. The Legislature of Califor- 
nia recently has enacted two laws in 
behalf of the cotton industry, one to 
stabilize the pure seed districts, where 
only a single variety of cotton may be 
grown, and another providing for the 
certification of pure cotton seed by the 
California Department of Agriculture. 
The Acala variety is a superior type 
of Upland cotton, discovered in 1906 
in southern Mexico by the U. S. De- 
partment of Agriculture, acclimatized 
in Texas, and grown on a large scale 
in Texas and Oklahoma, to the extent 
of the supplies. It is an early, produc- 
tive variety, with large, “storm-proof”’ 
bolls, well adapted for easy and clean 
picking. A bale per acre is considered 
as a normal vield California and 
two-bale vields are not infrequent in 
some of the irrigated vallevs. The 
fiber is abundant and of excellent qual- 
itv. with a leneth of 11/8 or 13/16 
Inches under favorable conditions, and 
eecnerally commands a premium = over 
the shorter staples. In addition to 


uniformity, strength, and = good  spin- 
nine qualities, a special characteristic 
Is reported from [England and France, 


ded 
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in taking dyes better than most cot- 
tons of the same staple. 

The following statement regarding 
the community law is from the Official 
Record of the U. S. Department of 
Agriculture for August 5, 1925. Also 
the text of the law will be of interest 
to cotton breeders and to those who are 
concerned with the problem of pure 
seed supplies. 


Legal Protection of Cotton Communi- 
ties in California 


That the farmers of each community 
restrict themselves to the planting of a 
single variety has been urged by the 
Department of Agriculture as an essen- 
tial step in the progress of the meri- 
can cotton industry. The advantages in 
community production are now so well 
recognized in California that legal pro- 
tection is being given to the one-variety 
communities against the danger of mix- 
ture and impairment of the seed-stocks 
by careless or irresponsible individuals. 

In two of the California cotton-grow- 
ing counties, Riverside and Kern, ordi- 
nances were passed by the boards of 
supervisors to keep other kinds of cot- 
ton seed from being planted in the one- 
variety communities. At the last meet- 
ing of the State Legislature an act was 
passed which definitely excludes other 
varieties of cotton from specified dis- 
tricts where the farmers have restricted 
themselves to the Acala variety. 

The purpose of the enactment to pro- 
tect the public interest in the improve- 
ment of the cotton industry, is clearly 
stated in the first section of the act 
(California Assembly bill No. 167), and 
is regarded by the framers of the act 
as in line with well-established prece- 
dents. It is recognized in other public 
Improvements that the responsibilities 
are to be shared by the entire com- 
munity that establishes the improve- 
ment, as in irrigation or drainage dis- 
tricts. No extra cost is involved in 
establishing the one-variety improve- 
ment, but only the requirement that 
erowers refrain) from injuring” their 
neighbors who have adopted an im- 


proved system of production. The cot- 
ton land becomes more valuable in a 
restricted community, because it can be 
used with greater advantage to the 
farmer, as in parts of California where 
a definite exclusion of noxious weeds 
or diseases is being maintained. 

As compared with the usual condi- 
tions of mixed-variety production, each 
individual farmer of a one-variety com- 
munity is able to raise more cotton and 
cotton of better quality, which can be 
sold at a higher price. The manufac- 
turers are willing to pay more for de- 
pendable supphes of uniform fiber be- 
cause the spinning and weaving are less 
expensive and the resulting fabrics are 
better. The advantages to be expected 
eventually through establishing and 
maintaining a system of community 
production and marketing of the crop 
of Acala cotton in the single-variety 
communities may be estimated conser- 
vatively at from 38 to 10 cents per 
pound, or from $15 to $50 per bale, 
more than the growers would receive if 
other varieties were admitted and the 
usual mixing and mongrelizing of the 
seed stocks took place. 

Under the usual conditions of produc- 
tion, with different varieties grown in 
neighboring fields and the seed mixed 
together at the public gins, most of the 
crop produced from mongrelized, 
“oin-run” seed and the lint is of irregu- 
lar, inferior quality. On account of 
cross-pollination by insects and the con- 
struction of the gin machinery the m1x- 
ing and deterioration of seed stocks is 
practically inevitable 1f different varie- 
ties are grown in the same community. 
No general utilization of superior varie- 
ties is practicable without the one-va- 
riety communities where the pure plant- 
ing seed can be produced in_ sufficient 
quantities to maintain the quality of the 
cotton throughout that region. 

The protection of one-variety com- 
munities 1s of interest in other states 
not only as a step in working out the 
general problems of the cotton industry, 
but as assuring a source of seed sup- 
ply of good varieties that may be drawn 
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upon in emergency vears. Twice in the 
last 10 years most of the good stocks 
of planting seed have been lost over 
wide regions of the eastern Cotton Belt, 
as a result of unfavorable weather and 
excessive weevil damage, so that most 
of the crop of the following vears had 
to be planted with inferior seed, for 
lack of any supply of good seed in 
sufficient quantity. 


Text of One-Variety Law 


In act to provide for the growing of one 
variety or spectes of cotton, to wit, -tcala, 
in certain. prescribed and defined districts ut 
the State of California; to prohibit — the 
picking or harvestmg of any 
species of colton other than that known as 
deala in such districts; to prohibit the 
within such district for the pur- 
pose of plaiting any seeds or plants of any 
variety of species of cotton other than that 


known as eleala in’ such districts; to pro- 
hibit the ginning of any variety or spectes 
of cotton other than that known as Alcala 


in such district; defining such districts; and 
fixing the penalty for a violation of this act. 
The people of the State of California do 
enact as follows: 
The legislature 
clares that the purposes of this act are to 
promote, encourage, aid, protect the 
planting and growing of cotton in the State 
of California; that it believes this purpose 
best can be accomplished by restricting within 
certain areas hereafter defined the planting 
and growing of but one variety or species of 
cotton, to wit: “Acala”; that by this means 
alone is it possible to bring the cotton- 
growing industry in the state to its highest 
possible development and to insure the grow- 
Ing of the most superior and economically 
most profitable variety or species of cotton: 
that the planting of pure seed is essential to 
the production of a more merchantable and 
better grade of cotton and cotton seed and 
for the production of a grade of fibre best 
suited for manufacturing purposes; that the 
planting of impure seed or plants other than 
that permitted in the areas hereimatter de- 
fined is an economical harm and loss to the 
planter thereof and an irreparable injury to 
the adjoining or neighboring growers; that 
the restriction of the use to which cotton 
lands may be used, as provided in this act, 
is essential to the highest development of 
the cotton-growing imdustry and of benefit 
even to one who would violate the provisions 
of this act; that it as essential that but 
one varicty of cotton should be ginned in 
the districts in this act defined, otherwise the 
gin will mix the different 
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crossing takes place in the fields, the varie- 
ties are mongrelized, and cease to be uniform, 
the fibre deteriorates in quality, and the seed 
rendered unfit for planting; that solely by 
restricting the growing of one variety or 
species of cotton in certain areas can the 
fibre be grown of uniform length and quai- 
itv, and the highest price paid for the cotton 
thus obtained, and the production of fibre 
of different lengths or grades be prevented; 
that fibres of different lengths and = grades 
are commercially interior and when as- 
sembled in one lot or grade are classed and 
given the value of the lowest grade in_ the 
lot or sample; that Acala cotton is now the 
varicty or species of cotton that has been 
most highly developed and improved = and 
most suited commercially for growing in 
the districts in this act defined; that if 
future exper.:ments should develop im- 
proved variety or species of cotton, this bill 
can be amended to designate it: and that the 
districts in this act defined 
restricted or extended. 


Sec. 2. This act shall be so interpreted 
and construed as not to be considered the 
taking of private property without due 
process of law; nor disturbing the owner in 
the control or use of his land for lawful 
purposes; nor restricting his right to dispose 
thereof, but as a declaration by the legis- 
lature that its use for the purposes herein 
forbidden is prejudicial to the public inter- 
ests and an economical loss to the state and 
an irreparable loss and injury to the cotton 
growers. 

Sec. 3. In the districts in this act. de- 
fined, it shall be unlawful to plant any seeds 
or plants of any variety or species of cotton 
other than the seeds or plants of that variety 
or species known as “Acala.” 

sec. 4. It shall be unlawful in the dis- 
tricts in this act defined to pick or harvest 
cotton of any variety or species other than 
that known as “Acala.” 


sec. 5. It shall be unlawful for any 
person, individual, copartnership, association, 
firm or corporation, or agent ‘or employee 
thereot, to have in his or its possession with- 
in the districts in this act defined for the 
purpose of planting any seeds) or 
any variety or species of 
that known as Acala. 

Sec. 6. It shall be unlawful for any gin 
located or operating in any one of the dis 
tricts in this act defined to gin any variety 
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cotton other than 


or species of cotton other than that known 
as “Acala.” 

Sec. District number one shall) consist 
of the county of Riverside; district number 


two shall consist of the county of Kern: dis 
trict number 
tv of Madera; 
consist of the 


three shall consist of the coun 
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number five shall consist of the county of 
Kings; district number six shall consist of 
the county of Tulare; district number seven 
shall consist of the county of Merced; dis- 
trict number eight shall consist of the county 
of Stanislaus; district number nine shall con- 
sist of the county of San Joaquin. 

Sec. 8 Any person, individual, copartner- 
ship, association, firm, corporation, agent or 
employee, who or which shall violate any of 
the provisions of this act shall be deemed 
guilty of a misdemeanor, and, in addition 
thereto, shall be liable in a civil action for 
all damages that may be occasioned or caused 
by a violation of this act. 

Sec. 9% If any clause, sentence, para- 
graph or part of this act shall, for any 
reason, be adjudged by any court of com- 
petent jurisdiction to be invalid, such judg- 
ment shall not affect, impair, or invalidate 
the remainder thereof, but shall be confined 
in its operation to the clause, sentence, para- 
graph, or part thereof directly involved in 
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the controversy in which such judgment shall 
have been rendered. The legislature hereby 
declares that it would have passed this act 
irrespective of the fact that any clause, sen- 
tence, paragraph, or part thereof be de- 
clared unconstitutional. 

Sec. 10. That this act shall not apply to 
the planting or growing of cotton in the 
experimental stations or farms conducted by 
the United States Government; the State of 
California; nor to the transportation of seed 
or plants by interstate or intrastate com- 
merce, nor to seed in transit from a_ point 
without one of the districts in this act de- 
fined to a destination without such district; 
nor to the transportation of plants or seeds 
into one of the districts hereinafter defined 
for experimental or technical purposes by 
the United States Department of Agriculture, 
the Department of Agriculture of the State 
of California. 

Sec. 11. All acts and parts of acts in 
conflict herewith are hereby repealed. 


A New German Periodical 


A monthly magazine entitled 
und Rasse, and devoted to the anthro- 
pology, and eugenics of all Germanic 
peoples, is announced by J. FF. Leh- 
manns Verlag of Munich. ‘The editor 


is Privatdozent Dr. Walter Scheidt of 


the Ethnological Institute, Hamburg, 
who is assisted by a board of special- 
ists. The preliminary announcement 
states that the new magazine is based 
on the thought that ‘‘all social and cul- 
tural changes of a people are closely 
associated with its hereditary make-up.” 


The Percentage of 


Writing in the Journal of Delin- 
quency for September-November, 1924, 
I. Kuhlmann, Director of the Research 
Bureau, Minnesota State Board of Con- 
trol, outlines a plan for a state census 
of mental defectives. So far only 
preliminary surveys have been made, 
but these indicate rather.a higher per- 
centage of mental deficiency than 1s 
generally realized. Surveys) of the 
public schools of a number of rep- 
resentative towns gave widely varying 
results, the percentages ranging from 
eight per cent as a maximum to two 
and four-tenths per cent as the mini- 


Mental Defectives 


mum. The average for eight towns hav- 
ing a total school population of 5974, 
was four and seven-tenths per cent of 
the children with an intelligence quo- 
tient of .75 or less. This figure has 
been approximated in surveys in other 
states. 

ar the larger part of this feeble- 
minded population is of the superior 
over seventy-five per cent be- 
ing rated as morons, and only five 
per cent as idiots. [arher estimates 
have been much too low because many 
of the borderline cases are not readily 
detected by census methods even though 
a definite mental deficiency does exist. 
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XXITI—Silkless 


D. Jones 


Connecticut <lgricultural Experiment Station 


N 1920 a number of selected lines 

of Gold Nugget flint corn, then in 

the second generation of inbreed- 
ing, were grown and_ several plants 
were bagged for self-pollination. In 
one line all of the plants appeared nor- 
imal, ear shoots were put out at the 
proper time and selected plants were 
enclosed in paper sacks. Most of these 
produced silks a few days later as ex- 
pected, but a few showed no signs of 
sending out stigmatic threads and, wait- 
ing some time after the other plants in 
the row had been pollinated, the husks 
were stripped down. Normally devel- 
oped cobs were found, but with no 
signs of silks. Barren ears of this 
tvpe are shown in Figure 11 in the 
same stage of development as the nor- 
mal pistillate inflorescences. In Figure 
12 there are three silkless ears at aif- 
ferent stages of development compared 
to a normal ear at the time of pollina- 
tion. 

This abnormality. has reappeared 
every year since in some of the pro- 
genes from normal plants. The dis- 
tinction between the fertile and _ sterile 
ears is very clear-cut. All silkless 
plants produce full-sized tassels which 
shed pollen freely the other 
plants of the same kind, and this pollen 
is fully fertile. Occasionally ear 
has been found with a few short, slen- 
der silks that do not get out beyond 
the ends of the husks. Stripping down 
the ears and pollinating the bare cob 
failed to produce any seed and an ex- 
amination of the ovules showed them 
to be in a rudimentary condition, with 
no vestiges of stigmatic tissue. 
are more glumes than 


as as 


There 


are normally 


Vol. V. 


renetica, 


19235. 


present and these are somewhat more 
developed. 

This character was found in two 
progenies in the second generation of 
self-pollination. It had not been no- 
ticed in the first generation, although 
it might easily have been there and 
been overlooked. About one-fourth of 
the plants were affected in this way. 
Counts in the I: generation, after out- 
crossing to unrelated plants, have given 
318 silkless plants to 764 normal. This 
is an excess of 47+9.6 recessives above 
expectation on the basis of a mono- 
hybrid recessive. 

Preliminary linkage investigation 
shows this character, whose determin- 
ing factor is now designated sk, to be 
in Group IV, as designated by Lind- 
strom.* It shows clear indication of 
linkage with the / factor for plant 
color with crossing-over of approxi- 
mately 10.5 per cent. Two second gen- 
eration selfed progenies were grown 
of the cross of green silkless (4 Db pl 
sk) with purple plant (4 b Pl Sk). 
The purple plant parent was evidently 
heterozygous for Pl, as one of the F: 
plants was sun red, the other purple. 
Combining the purple red 
plants in one group, both having the 
6 tactor, and the green and dilute pur- 
ple plants in another which had_ the 
allelomorph b, there were obtained in 
I. 274 plants colored silked, 
ereen and silkless, 19 colored and _ silk- 
less, and 22 green and silked. Stated 
otherwise, 80 per cent of the green 
plants with > were silkless, while only 
6.5 per cent of the colored plants with 
B were barren in the pistillate parts, a 
clear case of linkage. 
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NORMAL AND SILKLESS EARS 
Figure 11 


Silkless ears compared with normal inflorescences from plants of the same progeny. 


No crosses with the other representa- 
tives in this group, /g and te, have 
been grown as yet, so that the exact 
position of sk with relation to those 
two factors is not known. Crosses 
with at least one representative of four 
other groups (I, Il, Il] and V) have 
shown independent inheritance. Crossed 
with s/f in Group I, 28 per cent of the 
I: selfed plants from the starchy seeds 
were silkless and 25 per cent from the 
shrunken seeds. Crossed with g in 


Group II, 82 per cent the green 
plants were silkless and per cent 
of the golden plants. Crossed with si 
in Group II], 26 per cent of the plants 
from the starchy seeds were. silkless 
and 24 per cent from the sweet seeds. 
Crossed with sw in Group 26° per 
cent of the plants from the starchy 
seeds were silkless and 24 per cent 
from the sweet seeds. Crossed with y 
in Group V, 21 per cent of the plants 
from the vellow seeds were silkless and 
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DEVELOPMENT OF SILKLESS EARS 
Figure 12 


Barren ears 1 ff 
be ears in different stages of 
pollination. The ovules ar Pirin Ot development contrasted to a normal ear . 5 
scopical examination TY Ca OTTIVE and no vestiges of stigmatic thread gen 
ius this appears to represent a staminat vere are seen ml micro- 
a st ate variety of maize 


28 per cent tr 

nt from the white seeds; 

the silkless factor here the silkless plants were found about 
the divided among the purple and 


with the vellow 
W enadosper ne 
Crossed with P/ 1 eepers factor. sun red segregates, both of whic 
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AN ALBINO COYOTE 
Figure 13 
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ALBINO COYOTE 


G. N. STROMAN 


Texas Agricultural Experiment Station 


wide occurrence. For this rea- 

son it is needless to mention the 
specific cases of albinos found in cer- 
tain species. As far as I know, how- 
ever, no one has, prior to this, reported 
the presence of albinism in coyotes 
(Canis latrans). 

I desire merely to report a case of 
albinism in coyotes which came to my 
attention through an article in the San 
Antonio Express. The picture shows 
the albino coyote after he was killed 
by the hounds of Mr. Zid Herring of 
Ballinger, Texas. Mr. Herring is 
shown in the picture. The picture was 
taken by Mr. G. W. Dunlap, also of 
Ballinger. 

The description of the albino coyote 
according to Mr. Herring is as _ fol- 
lows: 

Fur color, white; skin underneath 
fur, pink; eyes, pink. Also, there are 
no colored spots on any part of the 
body. The fur, other than being white, 
was the same as that of any other coy- 
ote. In the picture the fur appears 
to be slightly curly, but this was done 
by the hounds. 


. LBINOS in animals are of rather 


Mr. Dunlap wrote that this coyote 
could easily have been taken alive and 
that there is another albino still at large 
in the vicinity where this one was found. 
He states, in reference to the live coy- 
ate, “‘a duplicate in color and seemingly 
an albino like the one killed.” 


Several persons who saw the picture 
of this albino coyote remarked that it 
resembled very closely a fairly short- 
haired Spitz dog. At a glance one 
might see the resemblance, but there 
are two main characteristics of the ani- 
mal which show it to be a true coyote. 
In the first place, the tail is distinctly 
that of the coyote, it being of a com- 
pact, bushy, cat-tail nature, which 
makes it distinctive. In the second 
place, the head is exactly that of the 
coyete. I cannot describe the charac- 
teristics which set it apart as such, but 
anyone who has seen a few of these 
animals would never mistake it for any 
animal other than the coyote. 


Althought I was raised in the South- 
west, in the land of the covotes, I have 
never before heard of a white or albino 
coyote. 


A New Textbook of Genetics 


GENETICS IN PLANT AND ANIMAL In- 
PROVEMENT, by Dr. DONALD ForsILA 
Jones, Connecticut Agricultural Ex- 
periment Station. 568 pages, price 
$4.00. John Wiley & Sons, New 
York, 1925. 

Dr. Jones’ book is intended as a text 
book for a first course in genetics, 
especially for use in agricultural col- 
leges but also as an introduction to 
the subject for the general reader. 


The opening chapter gives a general 
survev of the field of genetics, the 
methods of research, and the possibili- 
ties in the improvement of animals and 
plants. The next chapter deals briefly 
with the effects of environment on the 
development of plants and animals, a 
subject which is never lost sight of in 
the later discussions. The principles 
of Mendelian heredity and variation, 
and their interpretation by means of 
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the behavior of the chromosomes are 
treated adequately for the purpose ot 
the book in five chapters. Biometric 
methods are treated briefly in one 
chapter. There follow chapters deal- 
ing with the genetic composition of 


population, hybridization, vigor, in- 
breeding, sterility, and methods of 


plant and animal breeding. 

The reviewer has noted a number 
of slips which should be corrected in 
later editions. It is stated on page 
104 that yellow mice always produce 
some gray animals. Yellow mice al- 
ways produce some non-yellows but 
these may be of pr: actically any other 
color—black, brown, pied, etc., as well 
as gray. It is stated on page 120 that 
with the exception of the fish there is 
no crossing over in the sex chromo- 
somes of the male. Such = crossing 
ever has been found in chickens and 
pigeons. The author means, of course, 
to refer to the absence of crossing 
over in the sex chromosomes of the 
eterozygous sex whether male or fe- 
male. .\ table of chromosome numbers 
on page 112 1s hardly up to date, at 
least as far as mammals are concerned. 
The reviewer was least satisfied with 
Chapter VIII, “Measuring Variation 
and Correlation.” A considerable num- 
ber of statements need rewording to sav 
exactly what the author in most cases 
undoubtedly intends them to say. This 
is especially the case with the inter- 
pretation of probable errors. For ex- 
ample, the following is stated (page 
189) of a bean population in which 
the average length was 24.40+0.079: 
“If an infinitely large number of seeds 
of the same variety, grown under the 
same conditions, were measured, many 
of them would differ in length from 
the average of the sample already 
measured, but the chances are even 
that none of them would be longer 


than 24.40+0.079 or shorter than 
24.40—.079."” Even if the author 1s 
referring to the averages of samples 
instead of individual beans, the state- 
ment should be that it is an even 
chance that the average of any partic- 
ular sample of the same size as the 
original one, will fall outside the 
limits of the probable error. The 
probable error of a difference is given 
in a footnote on this same page as the 
square root of the sum of the probable 
errors of the two numbers. This 
should be the square root of the sum 
of the squares minus a very important 
term, twice the product of the two 
probable errors into the correlation 
between the two variables. Neglect 
of this term seems to be widespread 
and is perhaps responsible for more 
misrepresentation of biometric data 
than any other one thing. 

The later chapters of the book, in- 
cluding considerably more than halt 
of it, are those for which it will be 
most valued by working geneticists. 
In these Dr. Jones very successfully 
brings principles of genetics into rela- 
tion with their application to plant 
and animal breeding. 

IXxperimental data on fertility and 
sterility and on the eftects of inbreed- 
ing, crossing and selection are brought 
together from many sources and _ pre- 
sented in a well digested form in rela- 
tion to the theoretical consequences 
of Mendelian heredity in populations. 
The historical stages in plant and ani- 
mal improvement are discussed briefly, 
followed in each case with a_ fairly 
extensive and well balanced presen- 
tation of the methods which are prov- 
ine most successful today. Here 


again, the fruitful conjunction of ge- 
netic theory with empirically deter- 


mined facts is constantly emphasized. 
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THE INHERITANCE “DOUBLE CROWN” 


E. T. BREWSTER 


Andover, Massachusetts 


“DOUBLE CROWN’”—APPARENTLY A HEREDITARY CHARACTER 
Figure 14 


The two whorls of hair at the backs of these boys’ 


crown” in this family. 


HATEVER truth there is in 
the proverb, hath 

two crowns to his head will 
‘at bread in two kingdoms,” on 
the whole borne out by this family 
from half way down the Maine coast. 
The men have nearly all gone to sea, 
and there are five of them to 
women. 


two 


The “double crown” is simply two 
whorls in the hair at the upper back 
part of the head, in place of the 
customary one, the two being about 


heads is characteristic of ‘“‘double 


The whorls generally, if not always, turn in the same direction. 


five centimeters apart, and commonly, 
probably always, turning in the same 
direction. 

In the pedigree here given, genera- 
tions III, IV and V are complete tor 
the affected families, and the two men 
who married in. Neither of the lat- 
ter could at all probably have had 
affected near relatives. genera- 
tion Il, the four persons recorded 
are certainly single crowned. The ques- 
tion rests on “IT think I have heard 
my mother sav that one of her 
ters or brothers [there were twelve 
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No Cases. ? 
Probably one case 


in twelve Sibs. 


Four Children of four normal 
brothers in the family - none 
affected. 


INHERITANCE CHART OF “DOUBLE CROWN” 


Figure 15 
of them] had it.” Nothing is known I*vidently, the inheritance follows 
about generation I, except that the no simple law, and the facts are put 
two men were brothers. on record to await further data. 


. 
he 
? 


UNUSUAL COAT COLORS SWINE 


C. McPHEE 


N 1923 an inbreeding experiment 

with swine was started by the 

Bureau of Animal Industry of the 
United States Department of Agricul- 
ture. The purposes of this experiment 
were to make a detailed study of the 
effects of continued inbreeding and to 
isolate strains having known, fixed 
characteristics for use in future in- 
breeding work. The investigation 
was started with several unrelated 
pairs of animals in the Poland China 
and Tamworth breeds. In 1924 three 
lines of Chester Whites were added. 
All of the stock used was from regis- 
tered parents. Many of these animals 
trace back through some of the most 
noted blood lines of the respective 
breeds and it seems quite certain that 
the stock used as a foundation for the 
inbreeding work was “pure” as far 
as the term has any meaning in rela- 
tion to the pure breeds of swine. All 
of the animals were carefully selected 
for the characteristics which are typ- 
ical of the breeds to which they be- 
long. The most rapid system of 1n- 
breeding has been used, namely, the 
mating of brother with sister. 

The purpose of this paper is to de- 
scribe certain peculiar color combina- 
tions which have appeared among the 
first generation offspring from brother- 
sister mating. At the present time 
the investigation has not progressed 
far enough to furnish sufficient data 
for a general report on the effects ot 
inbreeding on vigor and _ fertility. 


Sepia Colored Pigs from Poland China 


In the spring of 1925 one hine of 
Poland Chinas in which three brood 
sows have been maintained gave rise 
to some pigs of a color which the 
authors had never seen before. The 


ground color of these pigs 1s a dilute 


and JouNn HH. ZELLER 
United States Department of Agriculture, Washington, D.C. 


black which is very similar to the 
light sepia color which occurs among 
guinea pigs. It seems logical, there- 
fore, to designate this new color in 
swine as sepia. In addition to the 
white points of the Poland China, the 
sepia pigs have also numerous white 
spots on the shoulders, back, rump 
and sides. Their litter mates have 
the black color and the characteristic 
white points of the Poland China 
breed with only an occasional small 
white spot on the body. Figure 16 
shows a litter of pigs which contains 
a spotted sepia individual. 

As is shown in Table 1, none of the 
sows produced any sepias in 1924, al- 
though they were bred to the same 
boar in both years. 

Sow 99.3-3 died in 1924 and _ since 
it is not known whether she carried 
the sepia factor, her 7 pigs may be 
eliminated from the present discussion. 
Then considering the produce of sows 
99.3-1 and 99.3-5 it is seen that in two 
seasons a total of 23 pigs were far- 
rowed of which four were white spot- 
ted sepias. Although the proportion 
of nineteen black to four septa is not 
In exact agreement with the expected 
seventeen black to six sepia on the 
basis of a single factor difference, it is 
sufficiently close to suggest strongly 
that this new swine color differs from 
the black of the Poland China by a 


single Mendelian recessive dilution 
factor. Of course, further breeding 


data are necessary before the genetic 
composition of either the sepia color 
or the spotting is definitely known. 


Tricolor Pigs from Chester White 


Three purebred Chester \White sows 
(sisters) when bred to the same boar 
(brother) farrowed a total of sixteen 


pigs, three of which had red and 
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A SEPIA POLAND CHINA 
Figure 16 


A peculiar color in swine which appeared in the first generation of brother-sister mating 
in the Poland China breed. Note the greater amount of white spotting on the sepia pig 
than on any of his litter mates. Of the original six pigs in this litter, four had the char- 
acteristic color markings of the Poland China and two were white spotted sepia. 

sJclow—A close-up view of the spotted sepia pig and one of his litter mates. Both 


animals from litter shown above. 


black color markings in addition to 
some white. One of the three sows 
did not produce any colored pigs in 
her litter of seven. The other two 
sows farrowed a total of six white 
and three tricolored pigs. One ob 
these colored individuals is shown in 
Figure 17. The coat color is an in- 
tense red like that of the Tamworth, 
with small black spots, except for the 
tip of tail, feet, and right front leg 
which are white. ‘There is also a small 
white spot on the face. Another pig 
in this litter has a streak of red ex- 
tending from the nose back between 
the ears to the tail. This red becomes 
very much mixed with white hairs 


on the back so that it appears as a 
dirty red which gradually passes into 
white on the sides. The black spotting 
of this animal is confined to a few 
small skin spots on the withers. The 
third colored individual, from the lit- 
ter farrowed by a sister to the mother 
of the other two, has the coat divided 
about equally between red, black and 
white. The red covers ‘almost all the 
head and extends down the back pass- 
ing gradually into white on the sides 
and near the tail. Black occurs as 
numerous spots of various sizes scat- 
tered over the head, back, and sides. 

It is of course impossible to give 
a genetic explanation of these color 
combinations until more breeding data 
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RED CHESTER WHITES 
Figure 17 

Inbreeding brings to light many recessive factors which are ordinarily obscured by 
dominant factors in random bred stock. This litter of first generation inbred = (brother- 
sister mating) Chester Whites from pure bred parents contained two pigs with considerable 
red and black color markings. 

Below are shown the two odd colored pigs from this litter. The pig on the left is 
dark red with black spots except for the feet, left front lee and tip of tail, which are 
white. There is also a small white spot on the face. The pig on the right has hght red 
color on the head and back. 


have been obtained. They probably inant to the colored condition in the 
represent certain color factors which domestic breeds of swine. 
have been covered up by the dominant 


white of the Chester White tor several Inbreeding Brings Out Hidden 
vears. Very little is known about the Characteristics 

eenetics of the white of the Chester The bizarre color combinations 
White bevond the tact that it is dom- which the present experiment has pro- 


3 4 
ite. 
4 
‘ — 
. 


350 The Journal of Heredity 


duced is a good example of the value 
of inbreeding as a means of purifying 
and improving livestock. Close in- 
breeding brings out the good as well 
as the bad. Improvement can be ac- 
complished by eliminating the bad and 
then preserving the good either by 
further inbreeding or by crossing with 
other inbred strains which possess the 
desirable characteristics. Of course, 
such characteristics as color which 
have been brought out in the present 
investigation are of relatively minor 


economic value but their occurrence 
shows that at least some of the breeds 
of swine are heterozygous for color 
factors and presumably what is true 
of color factors is even more true of 
other factors which determine heredi- 
tary differences of a physiological na- 
ture. It would seem that the surest 
method of improving the stock in all 
characteristics is to inbreed, discard 
the undesirable, and reduce the desir- 
able to as nearly a homozygous con- 
dition as possible. 


TABLE I—The Production of Sepia Color Pigs from Brother-Sister Mating of Poland Chinas. 


1924 


Black with White 
Sow Boar white spotted 
points septa 
QQ 5-1 993-6 } 0 
99 3-5 | 99.3-6 | 2 | 0) 
993-3 | 99.3-6 7 Q 


| 13 0) 


1925 


Black with 


hite 
| Sow Boar white spotted 
pouits Septa 
99.3-1 | 99.3-6 | 4 | 2 
99.3-5 | 99,3-6 | | 2 
| 
| | 13 4 


Note—In the fall of 1925 No. 99.3-5 tarrowed five pigs and No. 99.3-1 seven pigs, none 


of which were sepia. This makes the ratio 


of black to sepia 31:4. 


A New Eugenics Journal 


Vhe Galton Laboratory of National 
Iugenics, University of London, an- 
nounces the forthcoming appearance of 
a new periodical to be called Annals of 
/sugenics, a Journal for the Scientific 
Study of Racial Problems. It will be 
edited by Karl Pearson, assisted by 


Ethel MI. Elderton, and will be printed 
by the University Press, Cambridge. 
The size is given as large quarto, and 
an annual volume will consist of some 
400 pages, with plates and tables. The 
subscription price has been set at 50 
shillings. 
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